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(54) TUBE ROLUNQ OUT APPARATUS 
(57) Abstract 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of tts housing Inclined flat 
portions, supporting with use of axks rolling out members, mounted on supporting plates. The flat 
portions are in the form of cylindrical coiinterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at its one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axtes of the rolling out members. Each above 
mentioned groove has at tts end portion an additional groove. Each supporting plate Is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut. EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 cl, 7 dwg 
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(54) YCTPOftCTBO PA3BAJIbUOBKH TPVE 

(57) Abstract 

ltootfperemce apc^Ba3Hatieao iyiH paaaajibqpaoi nepezpuBaTeneft S3 npo^unfaHux Tpy6, yeraHaa nm a cMhix 

B Pflwmyav Ha 6oKGOOft OOBepXHDCTH KOpHyCa BUXBVUKBbl H2XJIOHHWC UilLUUtf yuaCTEB. Ha KOTOpfatX C 

rr*-* rtT n7 jr> oceft Ha ooopHbtx mxaenraax ycraBoajicHw BBm*xy*xnrz aneMZHTfai (B3). [InfiCKBe ytacnsH 
BbmcjmcBbi b bhrc hhhhhjjph^cckhx x^kobok (U). Oca U coBnaflajor c ochmh B3. Ha U BbmonBeHbi 
OTKpbrrwe c oflBoro Koxma na3bi (II). Onnpmje nnacTHHbi pacnonoKe&bi bIIh atecTKO cemaHU c ochmh B3. 
Ha OTspbrrou Kamje Kajs^aro n BbUxanHCH AcmomarrcjibKbcfi IT. KaxAan onopHaH nnacniBa caatimena. 
BbfcrynoM. p giu wiywHu w b HoncjiHHTejibaoM n. Kopxxyc c unmiHhnm nnacniHaiai oxBarbiBacT refixa. 
Tax an coBQKynBOCTb npaoaaxoB o6cc n rTOBacT noTWTTCfmc HafleJKHOCTH ycrpoAcTBa- Un. $-jh*. 7 an. 
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Description [OnKcane H3o6peTCHMsiI: 

Kao6pcramc othocbtch e oypeBxno n KamrrajibHOMy pewoary ckbomb h npeppaaasmno, o hqctboctb* 

JJJIH pflnimmj yisjwainw i yCTpoftCTB B3 npO^BTTbHUX TpytS HpH HX yCTGHOHXC B CKBaKHHC. 

Haaoonee 6racmi x BooOperanoo no TO oaro cEofl cynaaxrra u wif teix an ycrpoflcTBo /yin pa aB a nhqpB xa 
npoftaribHbix Tpy6 npa nepeapbiTHH hum 3oa ocnozaeHHA b cxBajKBse. conepmanjee nonwfl 
i ^n w ^jQ > Mu r « nwa xopnyc. Ha BapyacBoa noaepxaocTB xoToparo bmdqtxhchm bbsjiohhuc otbochtc/iijHo 
npqgojibBQft och aopnyca nnocsne yuacTSB, 0 ycTaHoaneHHbie Ha nocjienHHX c ncMonndo oceft hb onopHux 
anacTaaax aanu^yKanae aneweaTbi. 

Hq^ocT8TE0»c yraro ycTp oftc Tsa hbjuktch BeHaflejxHocTb ero paficrm iooa B^pcTaro^BoA (Haaxoft} 
npoqnocTEi aopcyca. MaaauaribBaH Tonnoma ctchxh aorropono b pesyjnyrarre Bbmcjraeaan KaajioHHboc a cro 
cpo^ojifaBcA oca nnocaax yaacTxos ae yupanerppp w er yc/ioono npcwHocra npa xpy^Kaaa. 

Uenb M3o6pcre Haa noDbimeHra aancjXHOCTH ycrpoflcTea 3a cwr yacnvKHSH nporoocra ero aopnyca. 

9to flpCTaraeTCH Ten, uto b cnHCfenacMtni ycTpoacrae /uih p asaantupan Tpy6. ccBcpacaxneB nonwft 
ojpMBnjTO B cna aopnyc aa aapyBcaoa no Bcpaaocm Koroporo swravmcsw Hamionnuc orBocsrremflo 
npofltxntaoe oca xopnyca ana cP tt yaacTaa, a ycraaoenesHbtc aa noe neng g x c nn u onnjo ocefl Ha ooopBbix 
iiiix-iwuaT Bam^ym^R anewtHTW. oomacao xootipeTCHHa? Haxnosaue njiocaue yujciaa aa BapyzHoa 
poe e pattw i f aopnyca bmb ojih c bm b sane iBanaanjat qecaax neaoBox, oca aaropbix coonaflaxrr c ochmb 
nonhnyvmspx aneucHToa. a aa neaoaaax Bbannaeabf orxpfarrae c ghhoto Koana a SBa&STpBqBO craaeHHbce 
x Bewy na3w, npa arou onopnue nnacraHbi pacnonoxeau a no3ax h xoctko caa3aafai c ocaua 
Bantnyranax sjicmcbtob. 

Epyrau (rrnmzeu onacwBacMoro ycTpoacTBa hbjihctch to, «rro aa orapwroM xoane xamnpro na3a 
Bbmnnaca ffononaaTenuMfl nao. a xaayjaH onopaaa nnacTaaa caa6xeaa abtcrynou, pacaanomrmnju. b 
^ononHBTcntHOM may, npa aroM ycTpoacroo caaoxeBo raaaoa, oxaaTuaaxaneft aopnyc c ooodhumh 




BoaMOXBocTb yBejmxxeaaH TOJmnmbC ctcbkb aopnyca b Haa6ojiee 
cro, 6naroAapa «tcwy noabmiacTcn npoqaocrb aopnyca a, cneRoaarejibHo. 
HaACJKHocxb pafioTbi ycrpoftcTBa 60 B3ueaeHaa cro HOwaaanhHoro aapymHoro naaueTpa ana flaHHoro 



Ha $ar. 1 noaasaao yc Tp o a c TBO. ycT aaoancHH oe a npo^anbsatt pasaamgxiBblBacMna Tpyoe, ootnaft Ban; aa 
far. 2 craaae A-A aa $ar. 1; aa ^ar. 3 ^parwcHT aopnyca ycrpoacTBa c g oH Civ y»TwnHWMB anaM&Taim 
nnn yeraaoaBB Ba/tbqyawnax sjxcuehtob; aa <Jar. 4 bba no erpenae E aa (Jar. 3; aa $ax\ 5 ceneaae B-B aa 
(air. 1: aa {sr. 6 cototc r-r aa {jar. 1. aa far. 7 cctobbs fl-fl aa for. 3. 

YcTpoacTBo atih pasBanfaqpBKa Tpyf5 {^ar. 1) concpxBT paynmnpa^ccgag nonbdt aopnyc 1 c ncHTpanbHMM 
aaaajiOM 2 a pe3b6aMB 3 a 4 nna coenKacaaH cooroeTCTDcaBO c kohohhoh oypanbeux Tpy6 5 a 
cxBajKHBHbai ocopywoBaHBCM 6. Ha Bapymaoa noBcnxBocTB aopnyca 1 no« yrnau a ero npoflonbHOft oca 
BfaDjonaeabi nnocaac yuacraa 7 b aan;e nanaaffpg^ecaax ueaoeoa 8. ua aoropboc BbinojmcHbt orapfarrfcic c 
onaoro aoanja na3bi 9. aacncHTparoo cuaneBnue oraocBTenhHO neaoaaa b cropoHy orapbiToro aoaua arax 
nasos, c yrnyoneaaaMa 10 a ax n pori HBon ojioaunJX oTapbiTbtM aoaqaM creaxax. B naaax 9 pasMctneHbi 
onopHbie nnacTBKU 11 c aosupucaua 12 no ax nepa^epaa (^ar. 1), Bxoman^ma a yrnytSneaaa 10 nasoa 9 
(<Jht*. 3 a 4). 

Ha noacpxBOCTB ffn^pHMy nnacraH U ($ar. 1), aoaraa-inpyanupa c aopnycoif. HaroToaneabi abonynbt 13. 
Ba ypjapa c a npnonHBTenbHbic raou 14 ($ar. 3 a 4), BbmonBCHHbie aa orapbtTfaix yaacraax nasoa 9. Ha 
aapyxBoft noaepxKocra aopn yca akmonaeaa pe3b6a 15, aa aoropyr> aaaBBueaa raaaa 16, oxaaTUBaxanaa 
onopafaEC njiacTHHbi U a oo e en e ^nm aaanaa cobmpctbo c ax ao3facpfaaaMz 12. Bbicrynaifa 13. yrny6ncHamm 10 
D sopnyce a ffononHHTcnbHbiMB nasajtia 14 ^aacanna) nnacraB 11 or npoBopora a aboianeBBH as nasoa 9. 



Ha wwumm^ ot aopnyca noBCp x aocrax onopnux nnacraH U hccctko a c aacncaTpa^HMU oicoksbcm a ax 
aepxaefl nepa^epaa (rpaaane) 3axpenneabi oca 17 ($nr. 1 a 2), aa aoropux c noMonnjo ^axcapyKwi^ero 
aonbna 18 ycTaaoBneabi Banbuyxanac ancweaTbi 19. Ilpa 9tom oca 17 aanhnyxxsax aneucBTOB saapenneHbi 
aa onopBMX nnacTBHax 11 Tax. «rro ax reo M C TpaspCKBe oca cauiccTpaa coananaaiT c rtCMcrpa^iccaaMH 
ochmb canwerpaa nxnaajniatiQcxax nexoBox 8 (cu. ocesyx) nnano 0-0 aa ^ar. 3-4). 

3Keme HTpMUH oe cwemcHMe naaoa 9 oraxxarrenbHo nnon^ana nexoaoK 8, a Toxjae aenaHaHy uaxcaManbHO 
B03MOJKH0TO ymydneHKH neaoBoa a cTcaay aopnyca onpeAcmoor pacHerawM nyTCM nna aoaapcTaoro 
TanopasMcpa ycTpoacraa c yncTOM o6ocnc^cHHH BcooxonaMoro sanaca npoHBOcra aopnyca npa pafiore 
ycTpoAcTaa a ycnoBHHX Kpy^eaaa. A Maacauarnjio aosuoxHoe cwemeaae onopnux nnacTHH 11 
oTHOCHTCJibHo occfl 17 Ba/ibnyionBDC aneuearoB 19 oOycnoaneBO pacnonomeHaeM naaoa 9 nofl hbx a tcm. «rro 
reoucTpavcKae oca oiuucTpnM aaapenneHHux aa khx occfl 17 aanbnywnxax anewearoB 19 pfljimm* 
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coanm«Tb c reoMCTpHW * ■ ua ocfoos cMuurxpHB qexoBax. 

Patfora ytrrpoAcTTKa noncaHrrcH aa npxicrpc pa38anbqpam npo^auitmAX Tpy6 npa Kxmfujym bub xhm 
HapyniCHHK rqiMCTOTHOCTH oCcawBoft kojiohhw 20 ($ar. t 5, QcsBaaHUbc. 

npo^KnbHue -rpytiw 21 cnycsuor nnyrpb ofcaAHOfi sojiohhw 2D, b HHTepean ewdd^b " paaxnqwDor flo 
npmxnm hx ctchok k ctchkc o6ca«Boft kojiohhm 20 <4«r. 5) cocwumew BnyrpcBHcro r^paBUBTOacoro 

JjaBJieHHH- 

3*tcm c noirfongjo pc3b6u 3 ycrpowrrao npHctx^HKHJor k sonoKBc Tpy6 5 h cnycxaxrr b c&BasKay. no 
HOCTHJKHHH ycTpaftcrBau eepxHero KOHZ^ft npo^HJEbHwx Tpy6 21 KOJioHHy oypBnhHbtx TpytS Ha Mgmutrr 
epan^Tb npa oflHaupcucHHOM OKwaHHH ocesofl Harpysnc ■ npowwBKH nonncni TpytS «apc3 qearpanfaHbiH 
K anan 2 nopnyca 1 jkhhkoctmd. B poynbTare stoto eewuMTbte flaancHHEM ywacnra 22 ( $ar. 5) 
npoftvifaHbcx xpy6 21 Bbmpasmworxx* flo xdiotbopo b repucnraoro npamaTHH ecefl uapyKBOH hobcpxhocth 
npo^snbabU Tpy<5 k Ba y Tp C HH Ctt noBepxBOcro o6ca«HMx Tpytf 20 ($hi\ 6). 

no oxoB«zaBBB paaaan fa H J eMBa HHW xojKXHHy 6ypKm«wx TpytS 5 c ycTpoAcraoM nomHHMawT ro OBaxmu. 
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Claims [Qopuyna B3o6pcreHHHl: 

1. YCTPOfiCTBO PA3BAJIUIOBKH TPVB. cowcpmaniDc nanus njsjmajjpmxxxBA Kopnyc. na BapysBOfl 
noeepxaocm Korop or o aju mmeu u Ha&noKHbce (/ mumitm a npononbsoa ock Kopnyca roxoaoce yvacrra, b 
ycraaoancsBHue Ha uocne^HHX c nouocjbjo oocft Ha onopoboc nnacTHHax BajujsymnfK ancnesTM, 
on DPCUDngpec a *r cv . vro aamoHHbcc moacst ytacTfcu Ha HapyxBofi noaepxHocTH aopoyca butbojihchm b 

BBJ\e tjpwwtujiymmLunc njeaoecot, OCX KOTOphtX m rrmj jarrr c nrmni BUnqyiimpX snottHTOB, a Ha HEXOSKaX 

BbmanHCHbi orKpuTue c ojprorp aoHga n sscmari'pH^HO cwohchhwc k Hcwy naau, npn yroM onopHbic 
nnacTHHbi pacnomuaemj b naaax h xoctko ceaoaau c ocmiH BantayiomHx aneucHroa. 

2. V CTpOfl CTBD DO tLl. OTTIBTOJOmpCCtt TCM. iJTO Ha OTKpfalTOM KOHUp KttKJJOIX) H83a BfaDJCJIBCB 

nj onDfiHH r onabd nao. a Rahman anopHan nnacnraa csa6meHa Bbccryncai, pasuaneHHbOJ b 
^ononHBTemsoM nasy, npa 3tom ycTpoftcTeo csa£seBo rafaofl, oxBarbmajonqefl aopnyc c onopHMUH 
nnacTHHaMH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-V in Fig. 1, and Fig. 
7 is the section R-R in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 1 0 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 1 8. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



i 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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